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DEVICE FOR SENSING THE WEAR STATE OF WHEELS OR ROLLERS 
BACKGROUND OF THE INVENTION 
The invention relates to a device for automatically sensing the wear state of 
movable wheels or rollers in conveying systems, in particular to sensing the wear 
5 state of directing rollers or guide rollers on containers of baggage conveying 
systems. 

In a large number of technical systems, rollers or wheels are used to convey 
or guide system components, the rollers or wheels being of course subject to wear. 
If the wear state can easily be determined visually, the worn components can be 

10 replaced in good time before damage occurs to the system. However, the wheels or 
rollers are frequently integrated into the system in such a way that they can only be 
viewed from the outside with difficulty, or cannot be viewed at all. Wear, which 
occurs, is then frequently not noticed until damage has already occurred to the 
system. If one wishes to prevent this, the corresponding components which are 

15 subject to wear must be regularly inspected and replaced if necessary, which 

frequently entails a considerable degree of expenditure on installation and a down 
time of the system. It would therefore be advantageous to sense the wear state of 
movable wheels or rollers automatically as they run through or run around in the 
system, in order to be able to detect worn rollers or wheels in a selected fashion and 

2 0 replace them at the correct time. 

SUMMARY OF THE INVENTION 
The object of the present invention is to provide a device and a working 
method for automatically sensing the wear state of movable wheels or rollers in 
conveying systems with which any roller which runs through the system and is to be 

25 checked is easily and reliably sensed using measuring equipment, and with which a 
signal which indicates a worn wheel or a worn roller is generated. 

In order to achieve the object, according to the invention a device is 
proposed which is characterized by a measuring station through which the wheel or 
the roller runs and which is arranged in a stationary fashion in the conveying path of 

30 the system and in which diameter deviations of the wheel or of the roller from a 
predefined set point diameter can be sensed in a contactless fashion and signaled. 
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According to the invention, the changing diameter of the wheel or the roller 
is a measure of its wear state. In the unused state, each roller or each wheel has a 
predefined set point diameter which changes, i.e., becomes smaller, in the course of 
use. This reduction in the diameter is tolerable up to a certain degree, but, if the 
5 diameter of the wheel or the roller drops below a specific value and if damage is 
expected to occur to the system, the component must be replaced. By simple 
contactless measurement of the diameter while the roller is running through the 
measuring station, this wear state can be detected and the time for the replacement 
of the wheel or the roller can be signaled. 

10 According to one particular feature of the invention, the diameter deviation 

of the wheel or of the roller is sensed optically in the measuring station. The optical 
measuring method permits the measurement to be carried out in an uncomplicated 
way as the wheel or roller runs through. In contrast, known mechanical 
measurements can be carried out only in the state of rest of the wheel or of the 

15 roller. 

In one particularly favorable refinement of the invention there is provision 
that, in order to sense the diameter deviations in the measuring station, the wheel or 
the roller is guided through two parallel photoelectric barriers which are spaced 
apart from one another, are directed tangentially with respect to the circumference of 

20 the wheel or roller and whose spacing corresponds to the smallest still permissible 
diameter of the wheel or of the roller. 

The parallel photoelectric barriers - laser beams can also be used - are the 
core of the optical wear-measuring system. Owing to their parallel spacing, which 
can be defined precisely, the wear state of a wheel or of a roller that is running 

2 5 through can be determined precisely. If the wheel or the roller is in a "satisfactory 
state", that is to say the diameter of the roller has not yet dropped below a minimum 
value, both photoelectric barriers are interrupted simultaneously for a brief time 
when the roller runs through. If this is not the case, the roller which runs through is 
shorter than the spacing between the photoelectric barriers, which indicates an 

30 excessive wear state and makes it necessary to change the wheel or the roller. 

It is structurally simple if, in order to improve the measuring accuracy in the 
measuring station, a slotted plate is provided whose two slots, which are arranged 
spaced apart, each guide a defined light beam onto sensors located opposite, in order 
to form the photoelectric barriers. The sensors, which are located opposite, are 
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configured in such a way that they detect the interruption of the light beam, or do 
not reflect when there is an interruption. The proposed slotted plate can easily be 
prepared and installed on the system; the slots can be made very precisely, and no 
longer need to be adjusted with respect to the system in terms of their lateral 
5 spacing. 

According to the invention, the measuring device is assigned an evaluation 
unit in which the measurement signal, which is received by the sensors, can be 
evaluated and converted into a signal. This evaluation unit can be accommodated in 
a housing together with all the necessary accessories. The sensors and a power 
10 supply are connected to the evaluation unit. Three signals are received from said 
unit, specifically two signals for the photoelectric barriers for monitoring for failure 
and total breakage of a wheel, as well as an OK signal for a roller, which is detected 
as "satisfactory". 

In order to be able to detect that a specific roller or a wheel is to be tested is 
15 present, according to a further feature of the invention, an initiator is provided at the 
level of the measuring station, said initiator providing a "presence signal" to the 
measuring station. 

If a measuring station according to the invention is used in a system in which 
a plurality of wheels and/or rollers are to be checked, the controller must be able to 

20 detect which wheel or which roller is to be removed or has to be replaced, if 

appropriate at the next service due date. For this purpose, in order to identify the 
wheel or the roller, a reading point for information which is carried along with the 
wheel or the roller is provided upstream of the measuring station. This information 
can be provided, for example, on a container, which is conveyed by the roller, and 

25 may be machine-readable in a conventional fashion. The information which is read 
is then directed to the computer and processed, for example, to form a signal for the 
removal of a container with a defective roller or a defective wheel. 

The measuring method according to the invention is characterized in that a 
brief simultaneous interruption of both photoelectric barriers when the wheel or the 

30 roller runs through two parallel photoelectric barriers which are spaced apart from 
one another in a defined fashion is evaluated as a signal for a wheel without wear or 
a roller without wear, and the absence of a brief simultaneous interruption of both 
photoelectric barriers when the wheel or the roller runs through the photoelectric 
barriers is evaluated as a signal for a worn wheel or a worn roller. 
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The present invention provides a surprisingly simple and functionally 
reliable solution to the sensing of worn rollers or wheels, which can be used in a 
versatile fashion. The device is largely free of maintenance and cost-effective; it 
can also be retrofitted into existing systems. 
5 An exemplary embodiment of the invention is illustrated in the drawings and 

will be described below using the example of a baggage conveying system such as is 
used at airports for conveying containers, which hold pieces of baggage. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 

10 FIG. 1 shows the schematic structure of a device according to the invention 

in a plan view; and 

FIG. 2 is a side view of the device according to FIG. 1 . 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
In the figures in the drawing, the device according to the invention for 
15 automatically sensing the wear state of movable rollers is illustrated in a roughly 
schematic fashion in order to use it to explain the method of operation of the 
invention. In FIG. 1, two photoelectric barriers are designated by 2 and they each 
direct a light beam S onto in each case one of the reflectors 3 which are arranged on 
the opposite side of each photoelectric barrier 2. The light beams S are oriented at a 
2 0 precisely defined distance a and run parallel to one another. 1 designates a roller 
which is to be measured and which can be moved through the measuring station in 
the direction b of movement, as is indicated by the double arrow. 

4 designates a slotted plate which is provided with holes 6 which have 
precisely the same spacing as the light beams S and through which the light is 
25 guided with a high degree of accuracy and reflected. The sensors, for example, the 
reflectors 3 of the measuring station, detect the light beams S, and their reflection or 
interruption is sensed in a conventional fashion in the evaluation unit which is 
designated by 5. The evaluation unit supplies the three signals, specifically the 
function of the respective photoelectric barrier and an OK signal for a roller which is 
30 detected as "satisfactory", or the signal for a roller which is detected as "worn". 

In order to be able to detect that a specific roller or a wheel is to be tested is 
present, an initiator 7 is provided at the level of the measuring station, said initiator 
providing a "presence signal" to the measuring station. 

In the side view of FIG. 2, identical parts have the same designations. 
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Method of operation: 

If a roller 1 runs through the measuring station, the photoelectric barriers are 
interrupted successively. If the diameter of the roller is large enough, if it therefore 
corresponds to the set point dimension, both photoelectric barriers are interrupted 
5 simultaneously for a very brief moment. This is signaled via the sensors to the 
evaluation unit 5, and they indicate that the roller is not worn. In this context, the 
light beams S are guided so precisely by the defined spacing of the slots in the 
slotted plate (corresponds to a) that a precise statement about the degree of wear of 
the roller can be made. 

10 If the roller diameter is smaller than the spacing a of the light beams S, 

simultaneous interruption of the photoelectric barriers, which generates a "fault 
message" in the evaluation unit 5, does not take place at any time as the roller runs 
through. It is then possible to infer that a worn roller has run through the measuring 
station or else there was no roller present at all. 

15 Since the roller, or a container on which the roller is mounted, has run 

through a reading point which identifies the container, and which of the rollers is 
worn is therefore known, the corresponding container can be tracked in the system 
and replaced at the appropriate time. 

Changes and modifications in the specifically described embodiments can be 

20 carried out without departing from the principles of the invention which is intended 
to be limited only by the scope of the appended claims, as interpreted according to 
the principles of patent law including the doctrine of equivalents. 
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